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I. Introduction 
 

Men with biochemically progressive (PSA only) prostate cancer have non-
radiographically apparent micrometastases that may be targeted with 
radioimmunotherapy.  Prostate specific membrane antigen (PSMA) is the single, most 
well-established, highly restricted prostate epithelial cell membrane antigen known and is 
expressed by virtually all prostate cancers. Investigators at WCMC have generated a 
high-affinity antibody (J591) against the external portion of PSMA that binds to viable 
PSMA-expressing cells and is internalized.  The hypothesis is that the addition of 177Lu-
J591 to ketoconazole will improve time to radiographically apparent metastases in men 
with biochemically progressive non-metastatic CRPC. 
 In this multi-center, double-blind, randomized phase II trial involving men with 
relapsed prostate cancer and biochemical only (PSA) progression (no radiographic 
evidence of metastases) despite castration at high risk of early development of 
metastases. The primary endpoint will be to compare the percentage of men with 
metastases at 18 months receiving ketoconazole plus 177Lu-J591 vs ketoconazole plus 
trace-labeled 111In-J591 (i.e. placebo). Secondary endpoints include PSA response, 
toxicity, progression-free survival, overall survival, the ability of radiolabeled J591 to 
image otherwise non-radiographically apparent metastatic sites, the prognostic and 
predictive capability of circulating tumor cells, baseline adrenal androgen levels, and 
circulating markers of hemostatic activation, fibrinolysis, and angiogenesis. With a 
sample size of 127 (2:1 randomization), the study will have a ≥ 0.80 power with a pre-set 
alpha of 5% to determine an absolute difference in 18-month metastasis free survival. An 
interim analysis after 12 months of follow-up will be performed and reviewed by the 
external DSMB (necessitating increase in sample size by 10% to 140). Stopping limits 
will be imposed such that a significant observed difference in the metastasis-free 
proportion will be grounds for the consideration of early termination of the study using an 
adjusted significance level corresponding to the O’Brien-Fleming group sequential rule. 
 

II. Body 
 
Overview:  The clinical trial has received WCMC IRB and CTSC approval and the initial 
subjects in the run-in safety phase have been enrolled and treated.   
 
SOW Task 1a, 1b:  PARTIALLY COMPLETED.  Additional sites are in various stages 
of regulatory approval: 
 
Scientific committee, radiation safety committee, IRB approved, site activated:  
- University of Iowa  
- Indiana University  

Note:  Site initiation visits performed with each site above and each site has been 
activated to begin enrollment as of August, 2010. 
 

IRB Approval in progress: 
- Jefferson Kimmel Cancer Center Thomas Jefferson University – scientific review in 

progress 
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- Emory University –scientific review approved, IRB and contract in progress 
- University of Southern California – scientific committee approval, IRB reviewed, 

response to issues in process 
 
Other sites 
- University of Pennsylvania – scientific review in process 
- Stanford University – scientific review on hold pending additional funding  
- University of Utah - scientific review on hold pending additional funding 
- University of Medicine and Dentistry, New Jersey – scientific review 
- Nevada Cancer Institute – scientific review to begin 
- University of Pittsburgh Medical Center - scientific review on hold pending 

additional funding 
- University of Chicago – scientific re-review to begin 
- University of Washington - scientific review on hold pending additional funding 
 
Problem areas / solutions: 
a. Lengthy time for review/approval at additional sites – WCMC personnel continue to 

work with additional sites to aide in submission/approval process.  The Study Chair 
(grant PI) and regulatory coordinator have increased communication with each site PI 
and regulatory personnel to assess and assist in the process.  Since the last technical 
report, 2 sites have been activated.  In communications with other sites, one common 
factor is financial.  Although each site PI has completed an agreement to conduct the 
study with the current budget, we have discovered that others within the institution 
have assigned a lower priority to the protocol, as they may lose money in the conduct 
of the study.  We are in the process of additional fundraising and anticipate the ability 
to increase per-subject reimbursement to sites by the next performance period.  
 

b. Longer time to gain additional site approval may lead to increased clinical trial 
performance time (and therefore delayed time to analysis of results) – In addition to 
corrective action above, WCMC is also considering adding additional sites and is 
currently fundraising in anticipation of this strategy (see above). 

 
c. High-risk patient population – WCMC has screened/pre-screened approx 12 patients 

for the 3 that have been enrolled/treated.  Although there is a large (approx 700,000) 
number of patients with biochemical relapse in the U.S., based upon our strict 
enrollment criteria, there may only be approximately 50,000 men in the country 
meeting criteria for our study.  Although we would prefer to keep this population pure 
in order to meet our endpoint in a timely manner (presence or absence of metastatic 
disease on scans at 18 months), we will consider an amendment in the future.  We 
have recently received WCMC IRB approval for advertisements to increase referrals 
for enrollment and have obtained assistance from the Prostate Cancer Foundation.  In 
addition, the study was presented at the 2010 ASCO annual scientific meeting where 
we had the opportunity to discuss with investigators and referring physicians. 

 
In addition, we are currently in discussion with the Prostate Cancer Clinical Trials 
Consortium to open study via this mechanism 
 
Task 1c:  COMPLETED.  Amendments have been approved by ORP and WCMC IRB 
 
SOW Task 2a:  See 1a/b above 
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Task 2b:  Currently in safety lead-in phase 
Task 2c:  Weekly email communication with sites, phone/teleconferences when 
necessary; monthly teleconferences to start upon initiation of >1 additional site 
Task 2d:  Ongoing IRB and FDA updates; last DSMB review May, 2010. 
 
SOW Tasks 3-5:  Pending completion of Tasks 1-2 
 

III. Key Research Accomplishments 
 

• The protocol has been approved by the WCMC IRB and CTSC as well as ORP 
• The study was presented as a poster presentation at the 2010 annual scientific 

meeting of the American Society of Clinical Oncologists (abstract and poster 
attached) 

 
IV.  Reportable Outcomes 

 
Abstract:  S.T. Tagawa, J. Osborne J, P. J. Christos, S. Vallabhajosula, K. Petrillo, K. 
Nadeau, L. Tyrell, H. Beltran, S. J. Goldsmith, D. M. Nanus.  A randomized phase II trial 
of 177lu radiolabeled monoclonal antibody J591 (177Lu-J591) and ketoconazole in patients 
(pts) with high-risk castrate biochemically relapsed prostate cancer (PC) after local 
therapy.  J Clin Oncol 28: 15s, 2010 (suppl; Abstr TPS248) 
 
Presentation:  Poster presentation, 2010 ASCO Annual Meeting 

 
 

V. Conclusions 
Biochemical relapse is common after local therapy for prostate cancer.  Based on the 
physical properties of 177Lu and the disease targeting ability of J591, 177Lu-J591 is ideally 
suited to make a significant impact on this state of disease.  The protocol has been 
approved and activated at the initial sites and progress continues at additional sites. 
 

VI. References 
None used 
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Abstract #50838 
A randomized phase II trial of 177lu radiolabeled monoclonal antibody J591 (177Lu-J591) 
and ketoconazole in patients (pts) with high-risk castrate biochemically relapsed 
prostate cancer (PC) after local therapy.  
S. T. Tagawa, J. Osborne, P. J. Christos, S. Vallabhajosula, K. Petrillo, K. Nadeau, L. 
Tyrell, H. Beltran, S. J. Goldsmith, D. M. Nanus; Weill Cornell Medical College, New 
York, NY  
 
 
Abstract Text: 
 

Background:  Biochemical recurrence without evidence of PC on standard CT/MRI and 
bone scans after local therapy is common. Salvage radiotherapy affords a cure to a 
proportion of pts with biochemical relapse, but most suffer disease progression because 
of micrometastatic PC outside of the radiation field. J591 is a monoclonal antibody that 
targets the extracellular domain of prostate specific membrane antigen (PSMA). A 
phase II trial of single-dose 177Lu-J591 radioimmunotherapy (RIT) in pts with 
progressive, metastatic castration-resistant prostate cancer (CRPC) demonstrated 
excellent targeting of metastatic sites, efficacy, and acceptable toxicity [Tagawa et al, 
ASCO 2008]. In general, RIT appears to have its greatest impact in the setting of 
minimal disease [Kaminski NEJM 2005; Leonard JCO2005; Press JCO 2006] and the 
beta emission of 177Lu is best suited for lesions 1-3 mm in diameter [O’Donoghue J Nuc 
Med 1995] (i.e. micrometastatic disease). Methods:   Men with high-risk CRPC (PSA 
doubling time < 8 months and/or PSA > 20 [Smith JCO 2005]) and no evidence of 
disease on CT/MRI and bone scans are randomized in a 2:1 fashion to receive double-
blinded 177Lu-J951 vs 111In-J591 (control) and will undergo planar gamma camera 
imaging with SPECT following infusion. All pts receive ketoconazole plus 
hydrocortisone. The primary endpoint of the study is 18-month metastasis-free survival. 
140 pts will be treated to allow 80% power with a 2-sided alpha of 5% to detect a 25% 
absolute difference (50% vs 75% metastasis free) in radiographically apparent 
metastasis at 18 months (with interim analysis after 50% of pts have at least 12 months 
follow up). Secondary/exploratory endpoints include evaluation of radiolabeled J591 
imaging to detect sites of metastases not apparent on standard CT/MRI and bone scan, 
validation of adrenal androgen levels as biomarkers for ketoconazole [Ryan Clin Cancer 
Res 2007], analysis of circulating tumor cells for PSMA expression and to predict the 
appearance of radiographic metastases, and exploration of plasma markers of 
hemostasis, fibrinolysis, and angiogenesis as biomarkers.  
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A RANDOMIZED PHASE II TRIAL OF 177Lu RADIOLABELED MONOCLONAL ANTIBODY J591 (177Lu-J591) AND KETOCONAZOLE IN 
PATIENTS WITH HIGH-RISK CASTRATE BIOCHEMICALLY RELAPSED PROSTATE CANCER AFTER LOCAL THERAPY

Scott T. Tagawa, Joseph Osborne, Paul J. Christos, Shankar Vallabhajosula, Kristen Petrillo, 
Koty Nadeau, Lauren Tyrell, Himisha Beltran, Stanley J. Goldsmith, David M. Nanus

Weill Cornell Medical College, New York, NY

BACKGROUND Salvage Anti-PSMA Radioimmunotherapy RANDOMIZED Ph II: Lu-J591 in NONMETASTATIC CRPCFigure 1

Radiolabeled J591
• J591 is a deimmunized anti-PSMA monoclonal antibody that binds to the

extracellular domain of viable PSMA+ cells with rapid internalization
Liu et al, Cancer Res 1997; Liu et al, Cancer Res 1998

• Phase I trials of radiolabeled J591 demonstrated safety, sensitive and
specific tumor targeting, and preliminary evidence of activity

Milowsky et al, JCO 2004, Bander et al, JCO 2005
• The MTD of 177Lu-J591 was 70 mCi/m2, with reversible myelosuppression
Phase II single-dose 177Lu-J591 Radioimmunotherapy (RIT) for metCRPC
• Two successive cohorts of pts with progressive metCRPC received one 
dose of 177Lu -J591: Cohort 1 (65mCi/m2), 15 pts; Cohort 2: (70mCi/m2, 
phase I MTD), 17 pts. The 1° endpoint was PSA and/or measurable disease 
response with 2° endpoint of toxicity.  A 177Lu-J591 imaging study was 

f d t fi t t ti

TREATMENT
• All pts: ketoconazole 400 mg TID + hydrocortisone 20 AM, 10 PM
• 2:1 randomization:  single infusion of177Lu-J591 vs 111In-J591 (mAb control)

Left:  99mTc-MDP bone scan
Ant (A) and post (B) images of 
pre-treatment bony metastases

B C D

Right:  177Lu-J591 scan
Ant (C) and post (D) total body 
images obtained via
dual head gamma camera of  
sites of uptake 7 days after 
177Lu-J591 administration
(NOTE: 177Lu is cleared via liver)

A B C D

• Biochemical only relapse is common, affecting approximately 50,000 new men 
per year in the U.S. alone

• PC is radiosensitive; salvage radiotherapy is an effective salvage therapy for 
selected pts, but most eventually suffer distant relapse/progression because of 
micrometastatic disease outside of the RT field  [Ward J Urol 2004; Freedland J Urol 
2007; Pazona J Urol 2005; Buskirk J Urol 2006; Stephenson JAMA 2004, JCO 2007]

Figure 3

Sites of prostate cancer metastases (arrows) in
bone marrow.   These tumor deposits are too 
small to be detected on standard imaging and 
are not amenable to standard salvage therapy 
(external beam RT surgery cryotherapy etc )

Β Emitting Radionuclides: Rationale for 177Lu-J591

performed to confirm tumor targeting. 
• Median age was 71 (range 51-88), median baseline PSA 81.6 (3.3 –
2184.6). 3 with ECOG PS 0, 27 PS 1, 2 PS 2; 97% had bone mets, 25% 
extra-osseous visceral mets (2 liver, 5 lung, 1 adrenal). The majority (18 pts, 
56%) progressed on at least docetaxel. 
• Overall, 3 (10%) experienced > 50% PSA decline and 10 (31%) experienced 
at least 30% PSA decline. Targeting of known sites of PC metastases was 
seen in 30 of 32 (94%) pts [Fig 1].
More pts treated at the phase I MTD (70 mCi/m2) experienced PSA declines 
(71%) than those treated with 65mCi/m2 (46%) [Fig 2].
• 9 pts received 1-4 platelet transfusions (median 2); no significant 
hemorrhagic complications occurred.  Of 32 evaluable pts, 29 had return to 
normal platelet counts; the remaining 3 had progressive disease with marrow 
involvement on BM biopsy. 27% experienced transient Gr 4 neutropenia 

• 1o endpoint: metastasis-free survival at 18 months
Based upon entry criteria, 50% expected to have mets at 18 months.
With a sample size of 127 (2:1 randomization), ≥ 0.80 power with alpha of 5% to
determine difference in 18-month metastasis free survival (75% vs 50%).
Interim analysis after 50% of 18-month MFS events required for final analysis
with futility analysis performed (increasing sample size to 140)

• 2o endpoints: ability of radiolabeled J591 to image micrometastatic disease

Figure 2

Waterfall
Plot of best
PSA response

131I 90Y 177Lu
Physical Half Life (days) 8.05 2.67 6.7

Beta Particles (mEv) Maximum 0 61 2 280 0 497

•Radioimmunotherapy may have greatest effect in setting of minimal disease
[Kaminski Blood 2002, JCO 2005, NEJM 2005; Press Blood 2003, JCO 2006; Leonard JCO 2005]

• Nearly all prostate cancer cells express PSMA  [Israeli Cancer Res 1994; Silver Clin 
Cancer Res 1997; Bostwick Cancer 1998; Wright Urol Oncol 1995; Wright Urology 1996]

• J591 targets known sites of disease with efficacy in the advanced setting
• 177Lu is optimal for 1-2 mm lesions, i.e. micrometastatic (small volume) disease

not apparent on standard scans (CT/MRI, bone scan)
[O’Donoghue et al, J Nuc Med 2005]

• “Targeted radiotherapy” with 177Lu-J591 may be able to eliminate sites of 
micrometastatic disease in the biochemically relapsed setting

(external beam RT, surgery, cryotherapy, etc.)

SUMMARY

o e e t o b opsy % e pe e ced t a s e t G eut ope a
without fevers. No serious attributable non-heme toxicity occurred.
Current/Future aims in metastatic CRPC
To develop biomarkers to optimally select pts (imaging may predict response, 
exploration of PSMA expression in CTC’s), improve therapeutic profile with 
dose fractionation [Tagawa et al, ASCO 2010], and combine with chemo,  
utilizing improved tolerability of fractionated dose RIT + the radiosensitizing 
and debulking properties of docetaxel [Beltran et al; ASCO 2010].
The optimal setting for anti-PSMA RIT may be micro-metastatic disease.

• Based upon the recurrence pattern of PC, J591’s known ability to target sites of
metastatic disease, and the physicial properties of 177Lu, anti-PSMA-based 
salvage RIT has the possibility of significantly impacting the natural course of 
relapsed prostate cancer

STATUS
• The study is open at WCMC and the initial subjects are accruing
• The study will open at sites throughout the United States

Supported by: 
Department of Defense PC081664 
NIH 1-KL2-RR024997-01; PTBF5405; ULI RR024996 (WCMC CTSC)
Prostate Cancer Foundation
Clinicaltrials.gov  NCT00859781 

• 2 endpoints: ability of radiolabeled J591 to image micrometastatic disease, 
PFS, adrenal hormone levels, hemostatic/fibrinolytic markers

Beta Particles (mEv)    Maximum
Average

0.61
0.20

2.280
0.935

0.497
0.149

Range in Tissue (mm)    Maximum
Average

2.4
0.4

12.0
2.7

2.20
0.25

Gamma Emission (mEv) 0.364  (81%) none 0.113 -0.208 (7-11%)

177Lutetium:   [O’Donoghue et al, J Nuc Med 2005]
• Low energy particle with short range
• Allow higher doses with less marrow toxicity
• Gamma emission allows imaging 
• May be suboptimal for bulky tumors

(i.e. suboptimal for disease state tested to date: metastatic CRPC)
• Physical properties more optimal for curability in small tumors (1-3 mm)

Study Design
ENTRY CRITERIA (summary)
• Biochemical relapse after primary local therapy
• High risk castrate-resistant PSA progression

- rising PSA despite medical/surgical castration and testosterone < 50 ng/mL
- absolute PSA > 20 and/or PSA DT < 8 mo

[Smith et al, J Clin Oncol 2005]
• CT/MRI and bone scan without evidence of metastatic disease
• Intact hematologic and organ function
• ECOG PS < 2 
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